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SUMMARY
I n  t h i s  t h e s i s  i n v e s t i g a t i o n s  o n  8 3 K r ,  u s i n g  t h e  M i i s s b a u e r  e f f e c t
o f  t h e  9 , 4  k e V  t r a n s i t i o n  i n  8 3 K r ,  a r e  d e s c r i b e d .
( 1 )  T h e  r e c o i r l e s s  f r a c t i o n  f ( r )  o f  8 3 K r  i n  s o l i d  k r y p t o n  w a s  s t u d i e d
because  a  r a rge  dev ia t i on  ex i s t ed  be tween  neasu red  and  t heo re t i ca l  f  va -
l u e s .  o u r  i n v e s t i g a t i o n s ,  w h i c h  l e d  t o  t h e  r e m o v a l  o f  t h i s  d i s c r e p a n c y ,
b rough t  t o  l i g t r t  t he  f o l l ow ing  f ac t s :
F i r s t ,  an  i nco r rec t  va l ue  o f  t he  max imum resonan t -abso rp t i on  c ross
sec t i on ,  based  on  a  w rong  va lue  o f  t he  i n t e rna l - conve rs i on  coe f f i c i en t
o f  t h e  9 . 4  k e v  y - r a y  t r a n s i t i o n ,  h a d  b e e n  u s e d  i n  t h e  e a r l i e r  e v a l u a t -
i ons  o f  f ( ? ) .  we  re rneasu red  t he  conve rs i on  coe f f i c i en t  and  used  t he  new
v a l u e  i n  a  r e - a n a l y s i s  o f  t h e  r e c o i l l e s s - f r a c t i o n  r e s u l t s .  s e c o n d l y ,  t h e
r e c o i l l e s s  f r a c t i o n  o f  t h e  s o l i d - k r y p t o n  s o u r c e  t u r n e d  o u t  t o  b e  4 0  g
l o r " / e r  t han  t ha t  o f  t he  soL id - k r yp ton  abso rbe r .  we  a t t r i bu te  t h i s  e f f ec t
t o  l a t t i ce  damage  caused  by  a f t e r  e f f ec t s  a r i s i ng  f r on  t he  h i gh l y  conve r t -
e d  d e c a y  p r e c e d i n g  t h e  r e s o n a n t  y - r a y  t r a n s i t i o n .
( 2 )  The  ME e f f ec t  o f  83Kr  i n  B  hyd roqu inone  sou rces  and  abso rbe rs  and .
i n  R b  h a l i d e  s o u r c e s  w a s  s t u d i e d .  F r o n ' t h e  M E  s p e c t r a  o b t a i n e d  w i t h  a  K r
i n  $  hyd roqu inone  abso rbe r  a  new  va lue  o f  t he  quad rupo le -nomen t  r a t i o
b e t w e e n  t h e  9 . 4  k e v  a n d  g r o u n d  s t a t e  o f  8 3 K r  w a s  d e r i v e d .
(3 )  We  i nves t i ga ted  t he  ME e f f ec t  o f  t 3K r  i np l an ted  i n  a l un in i un  and
i r on .  I n  t he  a l un in i um case  we .  obse rved  an  i so rne r  sh i f t  i nd i ca t i ng  an
inc rease  i n  t he  K r  con tac t  dens i t y  r e l a t i ve  t o  t ha t  i n  so l i d  k r yp ton  i n
ag ree tnen t  w i t h  conve rs i on -e l ec t r on  resu l t s .  Th i s  i nc rease  was  a t t r j bu ted
t o  o v e r l a p  e f f e c t s .  T h e  M E  r e s u l t s  o b t a i n e d  w i t h  8 ' t K r F r  s o u r c e s  i n d i -
ca te  t ha t  a t  ou r  l owes t  i np l an ta t i on  doses  abou t  40  ?  o f  t he  k r yp ton
a t o m s  e x p e r i e n c e  a  l a r g e  n a g n e t i c  h y p e r f i n e  f i e l d .  W i t h  r e s e r v a t i o n s  d u e
t o  p o o r  s t a t i s t i c s  w e  c o n c l u d e  t o  a  r n a g n e t i c  h y p e r f i n e  f i e l d  o f  a b o u t
1 . 4  l ' l c  f o r  t h e  h i g h e s t - f i e l d  f r a c t i o n  o f  k r y p t o n  i n  i r o n .
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